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(57) Abstract: A fluid control device, 
wherein a body (2) is formed of a 
center passage block (11) and side 
passage blocks (12, 13), open/close 
valves (5, 6) are detachably installed 
across the center passage block and 
the side passage blocks, Y-passages 
(22) each formed of one common 
passage (22a) and two branch passages 
(22b, 22c) of the same quantity as 
sub gas inlets (23) are installed in 
the center passage block, the opening 
of the common passage (22a) of the 
Y-passage (22) is formed in the sub gas 
inlet (23) and the branch passages (22b, 
22c) of the Y-passage (22) are allowed 
to communicate with the inlet ports 
of the open/close valves (5, 6) to form 
a sub gas inflow passage, and a main 
gas passage (18) and a main passage 
side communication passage (19) are 
formed in one side passage block (12) 
and a vent gas passage (20) and a vent 
passage side communication passage 
(21) is formed in the other side passage 
block (13). 

(57) *<*2I*. 
$M2,13^t>£So &§3EJj#5,6l±. 



^ ffig&^a^fC. 1*(Dftffig&22afc<fctf 2*<D#tt^ 
O Slte>*tT^*o Y^fflK22(D*iiK22a<DPP^+r^#XAP23i:$tt*i:i: 



wAo04/051125 Al IIIIIM 



>rt Osaka (JP). 

(74) KIX: BttJS^. nOUBI^orihlkoetaL); T542- 
0086 *BRJ& *BEm fAEffitoSlg lTH3f 
1 S^^/^Uate*^ hfttt^fcfJrrt Osaka 
(JP). 

(81) ftfcm (MPS): CN, KR, US. 



(84) Jg£B(j£«): 3 — (AT, BE, BG,CH,CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, RO, SB, SI, SK, TR). 



tic, Y*«mt&22©fc#l8!&22b,22cj5<*;h.^#§lffl#5,6<DAPJK- MC& C 5 C i l=«fc oT* ^ 



WO 2004/051125 



• 



PCT/JP2003/013978 



m 



5 



3£ 5fc , IlIg©#^^^S:lt«l!5ltt^Ii!i:il& 
i-SB^-e^ffi^ttS^^^J^^e (31) £ IT, I5l:*t 
J: 5 ^ s It ^ (32) i: , (32) ^^^|b)©PIS^ 

AS ^ ft Ki IS PB £ 33 I 1 * T IStf e>ttfc^ -f y^f^WAP (33) *5 <fc 
15 t/^y f^^tUAP ( HUc 31 -f ) i: , ^-r^^f^WAP 
(33) PI±Sr3tai-*^^^^^5ilS(41)fc, ^ I* # * ffi A 

(32) <o -MKmMmmx*wift h frtcmmw ~? # * a p (42) 

t , tt^^f^AP (42){ut)f£;t5{4f 1-^^^^ 2 of o 

20 @a e s *t ^ # ^ u t 2 ^u- m h ti tern m # (35) 06) t > # 

f T'^f^ A P (42) fe J* 1 *l B * W H # (35) © A P # - h 

Ml# (35) ©ffi p h^fe^-r^^f^iii^ (41) ii C 5 * 
>f^Sij£lH!l3tiii&(44)£, # U" :/ # * A P (42) d> £> 2 W g 
25 PB W # (36) <£> A P — hl!laiCS*»©*2-9-^^f^*lfi 

AiiB& (45) £ > I2?II@<D#MK# (36) O ttl P h ^ "< 



10 



- 1 - 



WO 2004/051125 



PCT/JP2003/013978 



> btf^iiJ&fcjICS-O' h il & 1KI ]g ii 5® (46) b l:iit^ 

£ , 1 0-2 0 5 6 3 6-5§"&$MCte, 7 7 ^ 

#t**^ft5ii#Sr2o^IiS^o y ^ IC f fc i5 o t 

< - b s f y '> ft 

r b ft b* <D fl£ M & fe o „ ^ 3S O b ^ -T £ <£> fc W: > ^ 58 
^ 1 0-2 0 5 6 3 6*48t*fc«*fc$*LTV>5J:$fc, 

SF 1 0-2 0 5 6 3 6-^^#te^£*bTV^V^MS&£ 3 *K 

- V ft b & W. & *> * m & . ft * s *) ft a* # < , 

SftB& 1 S>$l<ft5fc«>, BE m * # < , 09 x. fc£ 1 0 0 !> y h A- 

£<D»W©Btttt* _k IB Hi <W M , fcaoL^-TSSrafe 
u# ^ m & «T 16 * - ^ K^^-^^'>ftv>r:i:, ^ m * 



-2- 



WO 2004/051125 




PCT/JP2003/013978 



5 * m A P *3 <fc tf^ ^ h JJ * m A P t > ^Vjf^tilAP^i 

Hc©t/^f^AP^ #f-^^^APfc*j-^i-5ffifi^-?: 
tt ; etl/2oi a oiae$tt^#:^ L T 2 ?lj Slfc & *V IB Efl # 
10 t , #t^^^AP^bil?iJS©#l»#©AP^ - 

©fflP^- b ^ ^ -f y^XlKjcIC5^-f V a {81 ^ ii 
j& £ . ^f-^^f^ARd>b^2^iJ@0#ifiPfl#<DAR^-h 
tIC6lt<Dl2 t^^f^lSSAI^i > 2 ?ij B o 1! 
15 # O ffl P — h 1>* b^is h XM&\ZMV> h m&Wi& 

m& b % W 33 V , #ty^f^An^bfA^ti51tl 

25 py 1^0*ii5S*3<tt^2^:©^II^!^^J:oT^$^ 

-3 - 



WO 2004/051125 



PCT/JP2003/013978 



c m. n n ^ h ti s m i & zxtrn 2 vftf xffixm&te. y 

© t fe 5 , 

m ^ # k: «c m & m o fc # -a- m a > * tt ^ »t & ^ & -r s 



-4- 



WO 2004/051125 



PCT/JP2003/013978 



ft a* 9 ^ £ & & v^ J; 5 7£ -f 5 - £fls^^-e&t> - ^ J * 

m m <d m ft t& m 

® El -e s o 

0 2 r± * PI jE ® H -C *> 5 - 

HI 3 f4 > m i <d m-m Jiuc&Sl&rSlil-c&So 

H5tt, r. <d m m k <t s «se # m to m m <o & * s » * & i~ «a 

£<©3!l8l!0>iSlfc0>mtB5:s £*THffi*r*l!ab-Clfc§J§1-3. 

20 fe&VN 5 « # fa o TV 5 <*> £: U x 

1TI1> |g|io±T£v^5&cD£-?-3 0 

i<0Hife»li8<0«Efr#J«iig11(l)W:s MOCVD 

25 7 * ± * iz&^x # * *&mmmfcty&t£& hmA-r z tc$> 



10 



15 



-5 - 



WO 2004/051125 



PCT/JP2003/013978 



(4) t . # (2) <o ± m k *r 2 n k m rt £> ^ 7 o -r o © & 
© pa w# (5)^3 £ xfi&m (o m m& (6) t , (2) <d t® m 

5 # # (2) te: > flb<D2o©fflK^os'^(12)(13)J;?)iWJa:© 
^^M^^f 5/ * (11) t „ ^^MES^n^* (11) m sp^T ^ 

5/ ^ (12) £ , tifelK^P (ll)icsp'fT"C*»o9f jfeMHS & 
*3V^T-?:<^^i^'^iHtt$ttfc.^'f--l' KIK^p y 9 (13) ^ ^ 
10 ?)*5 0 iO^ft^tBttt, #t^f KiK^oy^ (12) (13) 
fi , ffi&;#ftteft^lo©»8&:/P3'*J&> # ife il 5& 

y ^ (ll)lt, 7otf>«g&:/ns/* (^F-i-(ll)-e^i-o) 

;£ ?i] © (H A P iWl ^ (3) He x J K 31 ^ o y ^ ( 12) (D m 
15 ««6ffiH:Bit)f*»t6>tbT*5t)s ;& © fcH A n ®fc 3M4) , * 
* KiiS&^n y * ( 13) © Itr « «8 ffi Si t) H "C v» 5 o 

\z Z ti^ tub. V b fix ^ Z> 0 

&m <d mm& (s) & . k m s& :/ n y ^ (12) <d ± ® t 

20 ii * y * (11) © :£ ¥ g& © -b ® £ ^ * ^ o T SB g 

&*b-C*59. *?|J©1W#(6)I^ KIK^p y ^ (13) 

<D ±m k & * v y ? (ID © ¥ IfP © -b Si t £ fc ifi 

o-CBB«$tL-CV>S„ 4HI#(5)(6)tt> ^ti^tiTffi}^ 
^ <D 7 7 is & m (5a) (6a) £ ^ L "C *5 9 . r © 7 ^ ^ ^ £B (5a) 

25 <D 4 m& ±& b W&1~ Z teKUtt (S) l£ £ X ttfo-t Z> M 
%7*v y ? (11) (12) (13) m 3t JK "BT IB KIR 9#itfetit^5o 



-6- 



WO 2004/051125 



PCT/JP2003/013978 



m # (5) (6) t 51 BS "f n y * (ID (12) (13) t # ^ 

ic r* > * <vmm (w) (is) (16) (n) (19) (21) (22) m ± * ffi 

& K m m •? 5 fc & O V — ;v §p (9) tf* fg rj £> tt T V> 5 0 
;fe?(l <Z> BB W# (5) tt , T«fciRt5APll8S (14) *5 J: 
5 T«SlcHint5WPiK(l5)&ttt js !J, A R il J& (14) <£> 
An** — h^^^rillSS^n y ^ ffl P 51 B§ ( 15) <£> tti 

p # w. K ii BS 7 o y * ( 12) #1 K: b T @ 5£ £ *b T v^ 

5o q&?U<Z>§lES# (6)f3> TffltlPtSAPiK(16) 

43«ttJ«T«»»!iBHn-f"5WP3iK(l7)Sr^rU"C*55, A P 51 & 
10 (16)<OAn - b^t^lK^ny^ (lDHSH:, fflPlK 
(17) (Dmntf-h&fty-'C K5IJ& ^ n y ? (13) fill LT@^ 
<*;ft,-CV^o fe^J^5BPB#(5)<^AP^— b> HffiRtf-h, 

ft <£> ID C & g > fc^^lfe^J; 5 \z.m$Lis thX\^ Z> a 

15 ;£ K 51 5® ^ n y $ ( 12) m \% , itbSrStTSI^Ift^Jfai't" 

5 l^<DiH^^^^^$^fc^^ # * 3i B& ( 18) £ n ^ ^ ^ 
^f^ffiiS(18)^e)-b*Ki^*feU-Cfe3?!l©#iBW#(5)OttiP 

a S§ (15) <£> fij P # ~ 5i C T £ 

# * a & (20) £ , «-< V h # * 51 B& (20) frb±jj\Zft«&VXft 
^J©#0j§^#(6)©WR51]&(17)<AttiR#- M£ 51 C T 

7oo^<^ b ajg$!j33g5li& (21) a* ^ 6> ft-c v^ £ 0 ^ <om 
Mi&mxn, ^^(cap^, m^i-ttip^ s ^^e>tfc*5«9. 

25 ^ V#*5IB& (18)<£>A P (3a) t?, Bl til R & (3b) 

, ^yf^f^IK (20) <D A R Sr ft # (4a) "C , P ffi P & (4b) 



-7- 



WO 2004/051125 



PCT/JP2003/013978 



# * ii 8& -7 n y * (ID ft > * ii K (22a) *5 
f& (22b) (22c) RlJ;oX***rtl*»feJ!.' , CY^^fc^^**t 
Y *a BS (22) M B3# (5) (6) © # - Hfclfc#ftt« J: 
5 5 t ^ ft ?> H t 1/^ 5 c # Y ^ii ft (22) (7) * ii & (22a) ft , f 
ii ^ n y V (lD^i^^^it^iPs^^^^^^^T^^O 
^T^^TB^MPbT^O^ i ©SP^t/^f^AP (23) 

(23) & <9 tt £> *b T V^ 5 „ # Y 3= ii 8& (22) tf> 2fe # 0& K 
10 (22b) r* , * ii & (22a) © J:C fe^f ft ±* K © ^ t i © 
HH#(5)©API!S(14)©APJK - h Kl ii C T *5 9 , *T # 
J& B§ (22c) N * ii ft (22a) OJ:^a>£>;&i&i?>Ji;frfc<E>tJ*T£' 
^©Hi#(6)©AnIl^(16)©AP^'- M-I CTl^o 
itl}^ i 9 , Y^IJS (22) ©*ilg (22a) *3 J; 0 s ifc # S§ (22b) 
15 , # *fr ~f # * A P (23) ^?)fe5 , J©|-PiPI#(5)©APlK 
(14)©AR ^ - htIC5^1 t/^^iAI^ (22a) (22b) 
& =lf£ U , Y ii & (22) © * ii & (22a) *5 «fc # # «t i& (22c) 
ft, # If ^ # * A P (23) ^e>*^iJ^)^5HPfl#(6)<DARiil^ 
(16)©AR M£iib5fg21f-^;*f*?5fSAii&& (22a) (22c) 

20 Sri^Utl^o 

fifeiiJ&^PS'* (ID Y ^ ii & (22) {1 , «itf,.ifeK2 
o tf> # tf£ S& (22b) (22c) Sr^^L"C^?>*ii!^ (22a) £ ^ 1~ 6 

#f KIK^D y ^ (12) (13) 

25 3:iiaD#5:^i?i5, :Ht, V^f Jl©^n y 
^ (11) (12) (13) ^ a *»o 7* y K * * # L ft V> <}: 



-8- 



WO 2004/051125 



PCT/JP2003/013978 



y # * A P (23) ^ib^A$H?>m^S^^^^^^^5il:^ 
t)iax.T^>r^^f^ail^ (18) ©WO (3b)d^^Ifl!lfeIS 
5 K:#ijj&-r.5££fclc % ^ b # * M S& (20) Sr^b-C-^coffiP 
(4b) j&»k;tsfrrt;tf;*Sr#ajS*3£i:a s "T?* J &. HI 

**fi^oi^*f|;(:i^$iiT^!) , # ffi A P (3a) (3b) 
(4a) (4b) , ^-T^^f^fflAP, ^y^^ittip> V h 

£<a^#faj^^g(i)fc£5#*<z>3o&«#c<£>£ 5 i-b-c 

(Dia < i : ^^^$tbTv^5$^5|s^^^^Ai^^(7)^^•^-t-s^ 
15 e kc & z> & n v> m m # (5) & m . fe?i©^©i©ii# 

^f^5ij^(3)(d^A$tLT^'i'^^^^^ , fc^^-r>'^^ffi 
P (3b) ;&> b ii&ll^ £ S£ b § o l^f^M-, ^^htf^flS^O' 

h # * 51 8& (20) m m a $ x v f^^tun (4b) ^ h w m $ 

20 tt<5» * >f ^ # * ii & (18) *5 «t I*'* ^ h # * 51 S& (20) I* , V^ 
T;ftkl*^i£^#K:^$£*i/-tv^fci?>, ;*: $f£ ft £ 

$ttS^f^^BaW^gg^$tfCVNS«-3N-^f^WA^^(7)^ 

*t -r s & s k § <z> m m # (5) # m ^ tt , & #j <£> * 60 

25 tto«B#(5)#»tb*i»:ili:J:!), M l & & <ott&tf 



-9- 



WO 2004/051125 



PCT/JP2003/013978 



# * m & (i8) * %m-r% 1 •9--7#xffiAm& (22a) 

(22b) b , >- h # * 51 B& (20) ^#^^f^S:«fE-t-^2^^^ 

* i5fS A 5i (22a) (22b) fc#*f*fcK:7&j&&Jh/"Ci>5$>*T?* J£ 2> 

(18) m - £ tfs-?# § 0 

fc*5 , ±IB<D$*#f&IHP3£1t (1) 70©t^^fxAP (23) 

10 i$gp^(3)(4)tilt5ii:ia!), Hi.Htffilt 
5r i t Rlit'fc5o 



^ <d ^ '^ <d ^ & #p g§ g & ^ f a© t^t^^si^tbS 



- 10- 



WO 2004/051125 



PCT/JP2003/013978 



1. I: # # ^ # # £ > *fc<D&£j?faV>mi&\zmj5fa\zfflm 

R b , ^ v # * tti A P ± & MM i" 5 * >f ^ # * ii B& £ > 
5 V h # * m A P HI ± «r 5gM 1~ 5 -< > b # * il £ > # # tf> 

b T 2 & *t 58 Pfl # £ , #t/if^APi^Il^J 
@ ©#i^#©AP ^- h (cl C-5«c©f 1 -fr :/ # * «G A 

?lJg<Z)#|lj3$§#tf>AR#- h il C 5 1§ at <z> ^ 2 u- y # * 

15 xAP^f>IA^ti5Mil»tfi^^ £ 51 :i: ^ 19 #1 £ r 

g (c: jo *c n 

# ft: & , ttJ^iij^^ny^^it^Cltb^iliI^fBlMfiJ^-e^ 

£fctfSoTAP#~ h^^^iii®^* f ^ fllfcii»offl n 

3$ V) s cf> S jg :/ n y ^ „ 1*^*01^*5^^2*0^1^ 
25 K K: J: o T ft * ^ 1^1 ?> JS. T Y ^ JR ^ ^ * tt fe- Y * jffi K *s 



- 11 - 



WO 2004/051125 



PCT/JP2003/013978 



* j is # * m m & z & * j > m & wm m & . —xw* k 



- 12- 




2/5 



WO 2004/051125 




PCT/JP2003/013978 




3/5 



WO 2004/051125 




PCT/JP2003/013978 



A K 



o 
A 

V K 



X 



bJO 




CO 



CD 



i£ K 

'ft '-R 

m? K 

1? '-R 

.It K 

'1? *-R 



co 

—is K 



1 CO 



A K 



A 

V K 



4/5 



WO 2004/051125 




PCT/JP2003/013978 




5/5 



INTERNATI 



SEARCH REPORT 



IntenM|j|nal 



application No. 
T/JP03/13978 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 F16K27/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F16K27/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Roho 1926-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kokai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Kbho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2002-520554 A (Unit Instruments, Inc.), 
09 July, 2002 (09.07.02), 
Fu 11 t e set 

& WO 2000/03169 A2 & US 6374859 Bl 

JP 2001-521120 A (Unit Instruments, Inc.), 
06 November, 2001 (06.11.01), 
Full text 

& WO 1999/22165 Al & US 6142539 A 

JP 2002-517697 A ( HOLL INGSHEAD , J., Gregory), 
18 June, 2002 (18.06.02), 
Full text 

& WO 1999/64771 Al & US 6260581 Bl 



Relevant to claim No. 



[~x] Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: T* 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the international filing "X" 

date 

*L* document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
05 January, 2004 (05.01.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 

20 January, 2004 (20.01.04) 



Authorized officer 



Telephone No. 



Form PCT7ISA/210 (second sheet) (July 1998) 



INTERNA' 



SEARCH REPORT 




application No. 
CT/JP03/13978 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P/A 



JP 2001-153289 A (Air Water Inc.), 
08 June, 2001 (08.06.01), 
Full text 
(Family: none) 

JP 2003-91322 A (CKD Kabushiki Kaisha) , 
28 March, 2003 (28.03.03), 
Full text 
(Family: none) 



JP 2001-254857 A (Toshiba Corp., 

Ltd., Fujikin Inc.), 

21 September, 2001 (21.09.01), 

Full text 

(Family: none) 



Tokyo Electron 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



1 



CT/JP03/1 3 9 7 8 



a. &m<Dm-rzftm<oftm (m^ff^m (ipo ) 

Int. Cl. 7 F16K27/00 



m&&n^tcM'mmm immmnm (ipo ) 

Int. Cl. 7 F16K2 7/0 0 



B*B3&B*r%&tt 1926-1 99 6* 

B*S4MRI&BSr3g&* 1971-200 4* 

B*EUMM£4I 1994-200 4* 

BMItft*i£S4MMft 1996-200 4* 



HBSMET?<£JB Lfca^v*-*^-* (t*-*'*— *0>£8s fS^lC&JB Ufcfflfg) 









A 
A 
A 


J P 2002-520554 A b • h PAs* l^V 
./fya-^lz-fs'K) 20 0 2. 0 7. 0 9, ^ &WO 
2 000/03169 A2 &U S 6374859 Bl 

JP 2001-521120 A (p-~y h - 4^^h PA** 
• ^ iy=i^-^u—T-y K) 2001. 11. 06, ±X &WO 
1999/22165 Al &US 6142539 A 

JP 2002-517697 A (*— V K, ^ W . 


1 
1 
1 




* gi^x^o^^^y- (flBcDmfc&a? statists* 
tej ai^wisB«&<Dttj!S*fctt#fi : -t?fo5!6s, ®&mjgB (omm<oitibtt\m-fz*><o 

B^b<ttm©#SU*aftS:?SSci-S^:«>t'giffl-t-5 TYj t®Kfflm<D&ZXffi.-?$>oX. yftt&ftfc4ll<Dlgl 

roj p^ctsw^ m^m^-m&^-^xm z^xmi&m*te^b^z.t>tiz>h<n 


0 5. 0 1. 0 4 


20.1.2004 


R*m¥NV? (ISA/JP) 
^{g#-i§-l 0 0-8915 
«Wf ttlHE@#gl=T B 4# 3 


®fg## . 03-3581-1101 


3Q 9 8 2 7 


w — 1 

3 3 8 1 



HfctPCT/I SA/2 1 0 (S&2-S-S?) (1 9 98*7J!) 



BI£ffl®#-§- PCT/JP03/13978 



PA 



^U^y- ) 20 0 2. 0 6. 1 8, £X &WO 1 9 9 9/6 
4771 Al &US 6260581 Bl 

JP 2001-153289 A (^T • * — tfcs^tt) 2 

0 0 1. 0 6. 0 8, £3t (7r5P-ftU 

JP 2003-91322 A (v— 2 0 0 
3. 0 3. 2 8, ±JC (77^D-4U 

JP 2001-254857 A (tt«S£rtfcSt£, JIOS&e 
i^PlcS^fc, flS*^*^^^) 2001. 09. 21, £3C (7 



ISPCT/ISA/2 10 (1 99 8^7^) 



